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Abstract The International Consensus on ANA Patterns
(ICAP) was initiated as a workshop aiming to thoroughly
discuss and achieve consensus regarding the morphological
patterns observed in the indirect immunofluorescence assay
on HEp-2 cells. One of the topics discussed at the second
ICAP workshop, and addressed in this paper, was the
harmonization of reporting ANA test results. This discus-
sion centered on the issue if cytoplasmic and mitotic pat-
terns should be reported as positive or negative. This report
outlines the issues that impact on two major different
reporting methods. Although it was appreciated by all
participants that cytoplasmic and mitotic patterns are
clinically relevant, implications for existing diagnos-
tic/classification criteria for ANA-associated diseases in
particular hampered a final consensus on this topic.
Evidently, a more concerted action of all relevant stake-
holders is required. Future ICAP workshops may help to
facilitate this action.
Keywords Anti-nuclear antibodies  Indirect
immunofluorescence  Nuclear patterns  Cytoplasmic
patterns  Mitotic patterns  Harmonization
Introduction
Antinuclear antibodies (ANA) are important elements in
the diagnosis of a variety of autoimmune diseases, espe-
cially ANA-associated rheumatic diseases (AARD) [1–3].
While ANA originally were detected by indirect
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immunofluorescence (IIF) [4], several alternative methods
have entered the market [5]. Although this has raised many
discussions on the definition and positioning of ANA
testing [6–8], ANA detection by IIF has the advantage of
obtaining information on the IIF staining pattern, which is
considered of added clinical value. The introduction of
HEp-2 cells as the substrate for ANA IIF has increased the
awareness that, besides nuclear patterns, cytoplasmic and
mitotic cell patterns can also be recognized. As such, the
term anti-cellular antibodies has been suggested to
encompass the wider spectrum of these autoantibodies [8,
9]. However, because the use of the acronym ANA is
firmly established and universally used, replacement by an
alternative terminology will not be easy. Changes in
nomenclature would have many implications, for instance
for existing guidelines, disease criteria, external quality
control programs, education, and reimbursement policies.
The International Consensus on ANA Patterns (ICAP)
initiative started in 2014 as a workshop parallel to the 12th
International Workshop on Autoimmunity and Autoanti-
bodies (IWAA) in Sao Paulo, Brazil [10]. This first ICAP
workshop was devoted to establishing a consensus on the
nomenclature of the distinct ANA patterns recognized by
IIF on HEp-2 cells. This resulted in a classification tree that
distinguishes three major IIF staining categories: nuclear,
cytoplasmic and mitotic patterns [11]. The second ICAP
workshop was recently hosted in conjunction with the 12th
Dresden Symposium on Autoantibodies in Dresden, Ger-
many. Since it was recognized that standardization and
harmonization in autoimmune diagnostics is of utmost
importance, part of the discussion was focused on the
reporting of ANA results. The discussion was prepared in
advance by Carlos von Mu¨hlen (Brazil), Ignacio Garcia De
La Torre (Mexico), and Jan Damoiseaux (The Nether-
lands). The input included a number of (inter)national
recommendations on this topic [1, 6, 8, 9, 12–18] and two
proposals.
Here we register the discussion with a focus on two
main points regarding the articulation of the ANA report:
(1) the position of cytoplasmic and mitotic patterns, i.e., are
they to be reported as ANA negative or ANA positive; and
(2) the advice to clinicians on the possible significance of
the patterns observed, i.e., possibly involved autoantibodies
and associated diseases.
(Inter)National recommendations on ANA reporting
A non-exhaustive review of the currently available rec-
ommendations on reporting ANA results is provided in
Table 1. It was generally agreed that the report should
contain information on the type of immunoassay that has
been used. On the other hand, if an ANA pattern is
reported, this implies that ANA were determined by IIF
because alternative methods do not allow pattern recogni-
tion. Surprisingly, almost none of the recommendations
made a statement on reporting ANA simply as negative or
positive. In the case of ANA IIF, again this may be sur-
passed by providing a titer and/or pattern. However, in
relation to the discussion whether a cytoplasmic or mitotic
apparatus staining pattern is to be considered ANA posi-
tive, a straightforward interpretation in terms of ‘‘ANA
negative’’ or ‘‘ANA positive’’ was thought to be helpful. In
Argentina, Belgium and Brazil, it is recommended that
results for distinct cellular compartments are reported, but
this does not unequivocally imply that a cytoplasmic/mi-
totic apparatus reactivity is to be considered ANA positive
[9, 16, 18]. In the second Brazilian consensus on ANA in
HEp-2 cells, however, it was decided that cytoplasmic
patterns are to be considered ANA positive, but a subtitle is
to be added to the report, stating that ‘‘ANA is actually a
test that detects autoantibodies to cellular antigens—thus
encompassing the whole cellular anatomy and all cellular
structures’’ [9]. Also, the Italian recommendations of the
Forum Interdisciplinare per la Ricerca nelle Mallattie
Autoimmuni (FIRMA) explicitly state that a cytoplasmic
pattern is to be considered ANA positive (http://www.
gruppofirma.com). Neither the ACR nor the EASI/IUIS
recommendations state a clear position towards cytoplas-
mic/mitotic apparatus patterns being considered ANA
negative or positive [1, 6, 8]. The EASI/IUIS recommen-
dation only states ‘‘besides nuclear patterns also cytoplas-
mic and mitotic apparatus patterns should be reported and
specified when possible’’ [8]. Finally, the European Con-
sensus Finding Study Group on Laboratory Investigation in
Rheumatology (ECGSG), being part of the European
League Against Rheumatism (EULAR), considers a cyto-
plasmic pattern as ANA negative (personal communication
Johan Ro¨nnelid, Sweden).
Recommendations about titer and pattern are obviously
restricted to the IIF method for ANA detection. Titration is
considered clinically relevant since a higher titer is asso-
ciated with a higher positive likelihood ratio to confirm a
diagnosis of an AARD [19, 20]. Furthermore, a higher titer
also increases the chance of identifying the antigen that is
recognized in the ANA IIF test by antigen-specific
immunoassays [21, 22]. These findings, however, are
challenged by the introduction of newer technologies. The
added value of extremely high titers is considered to be
limited as can be concluded from the fact that in several
recommendations an end-point titer is defined beyond
which no further dilutions are needed. Nevertheless, both
the ACR and EASI/IUIS recommendations advised to
perform an end-point titration [1, 8]. Alternatively, the
Dutch and Italian recommendations allow reporting fluo-
rescence intensity instead of the titer [13; http://www.
gruppofirma.com]. This option may be valuable as some of
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the newer automated digital ANA reading systems score
the fluorescence intensity and even project end-point titers
on a single well dilution, and, importantly, these intensities
seem to correlate quite well with the end-point titers [5, 23,
24]. The relevance of reporting ANA patterns is under-
scored by all recommendations, except for the ACR rec-
ommendations. In the Netherlands, though, reporting can
be decided locally upon consultation with the clinicians
involved [10].
Finally, the recommendations differentially touch on the
issue of advice to be added for interpretation of the results
obtained. Although many laboratories use general remarks
with respect to possible disease associations, most recom-
mendations do not address this point. Only the Brazilian
consensus strongly recommends the inclusion of such
remarks in the ANA report [9], and in the German con-
sensus such advice is only provided in the light of the
diagnostic question posed [12]. There is, however, more
consensus about the recommendations in the context of
reflex testing. In Germany, it is recommended to mention
possible target antigens, based on the ANA pattern and the
clinical information provided [12]. Depending on the
reimbursement policies as determined by individual juris-
dictions, the reflex testing can be preempted in a testing
algorithm. In that case, advice about reflex testing is
redundant.
Two proposals for reporting of ANA test results
During the second ICAP workshop, two alternative rec-
ommendations for reporting of ANA test results were
discussed. These alternatives only differed with respect to
cytoplasmic and mitotic patterns being considered ANA
positive or negative (Fig. 1). In these proposals the report
should consist of 3 items: type of assay used, test result,
and, if appropriate, advice on reflex testing. These items
were chosen based on being the common denominator in
the examined (inter)national recommendations (Table 1).
Assay: ANA on HEp-2 cells
Result: Posive, cytoplasmic speckled, 1:80
Advice: In case of suspicion of myosis, consider further tesng
for an-synthetases, e.g. Jo-1
Assay: ANA on HEp-2 cells
Result: Negave
Advice: -
Assay: ANA on HEp-2 cells
Result: Negave, cytoplasmic speckled, 1:80
Advice: In case of suspicion of myosis, consider further tesng
for an-synthetases, e.g. Jo-1
Assay: ANA on HEp-2 cells
Result: Negave
Advice: -
Assay: ANA on HEp-2 cells
Result: Posive, nuclear speckled, 1:160 and cytoplasmic
recular/AMA, 1:1280
Advice: In case of suspicion of autoimmune liver disease, 
consider conﬁrmaon of an-mitochondrial anbodies
Assay: ANA on HEp-2 cells
Result: Posive, nuclear speckled, 1:160 and cytoplasmic
recular/AMA, 1:1280
Advice: In case of suspicion of autoimmune liver disease, 
consider conﬁrmaon of an-mitochondrial anbodies
Assay: ANA on HEp-2 cells
Result: Posive, centromere, 1:1280 and nuclear homogeneous, 
1:80
Advice: In case of suspicion of systemic sclerosis, consider
conﬁrmaon of an-CENP-B anbodies
Assay: ANA on HEp-2 cells
Result: Posive, centromere, 1:1280 and nuclear homogeneous, 
1:80
Advice: In case of suspicion of systemic sclerosis, consider
conﬁrmaon of an-CENP-B anbodies
Examples illustrang the recommendaons for reporng ANA test results





Fig. 1 Examples illustrating the recommendations for reporting of
ANA test results. The report consists of three categories: the type of
assay used, the test results (positive/negative, pattern, and antibody
level), and the advice for the clinician. In proposal 1 (left),
cytoplasmic (and mitotic) patterns are considered ANA positive,
while in proposal 2 (right), cytoplasmic (and mitotic) patterns are
considered ANA negative. The examples shown illustrate alternate
possibilities according to the rules in each proposal for reporting
ANA test results. If the test result is negative (a), this is reported as
such in both proposals. If only a cytoplasmic staining is observed (b),
the result is reported as ANA positive in proposal 1 and as ANA
negative in proposal 2. The items positive and negative are
highlighted to emphasize the difference in the proposals. In both
proposals this result is followed by the statement of the cytoplasmic
pattern and antibody level (titer). If a combination of nuclear and
cytoplasmic patterns is observed (c), the result is reported as positive
in both proposals because of the nuclear staining. According to the
rule that patterns are reported in the sequence nuclear—cytoplas-
mic—mitotic, irrespective of the antibody level, the nuclear pattern is
mentioned first even when the antibody level of the cytoplasmic
pattern is higher. If a combination of different nuclear patterns is
observed (d), the nuclear pattern with the highest antibody level is to
be reported first. The advice to the clinician may be similar for the
respective situations in both proposals. The lay-out of the report can
be adjusted to be compatible with the local hospital information
system
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The item ‘‘type of assay’’ should specify the method used,
i.e., IIF on HEp-2 cells or alternative HEp-2 substrates,
addressable-laser bead immuno-assay (ALBIA), enzyme-
linked immunosorbent assay (ELISA), etc. Providing also
the name of the assay kit manufacturer is considered
important because it is known that some autoantibodies and
their respective patterns show-up preferentially in some
HEp-2 slide brands, such as anti-SS-A/Ro60 on HEp-2000
substrates and the anti-rods and rings pattern [11, 24]. It
was felt, however, that such information is not relevant for
the majority of patterns and autoantibodies.
The second item of the report should contain informa-
tion on the ANA test being positive or negative, the IIF
pattern, and the autoantibody titer. The results should be
reported in the sequence: positive/negative—pattern—titer.
Evidently, reporting an ANA pattern as a test result only
applies to ANA IIF results on HEp-2 cells. The nomen-
clature for ANA patterns should be according the consen-
sus reached in the first ICAP workshop [11]. The
autoantibody level can be expressed as titer, fluorescence
intensity as being generated by automated digital ANA
reading devices, or arbitrary units obtained by alternative
ANA assays. The two proposals differ in the assignment of
positive/negative because, in contrast to the first proposal,
in the second proposal, cytoplasmic and mitotic ANA
patterns are considered ANA negative. In case of mixed
patterns, all nuclear patterns are reported first and next
cytoplasmic, and then mitotic patterns. Each pattern is
directly followed with the respective titer. Within each
category, i.e., nuclear, cytoplasmic, and mitotic, the pattern
with the highest titer is mentioned first. In the second
proposal a sample with an exclusively cytoplasmic pattern
is reported as negative (with statement of the cytoplasmic
pattern and titer), whereas a sample with mixed nuclear and
cytoplasmic pattern is reported as ANA positive. Examples
for reporting distinct test results are provided in Fig. 1.
The third item of the report, addressing advice for reflex
testing in the clinical context, is similar in both proposals.
It was strongly advised against providing clinical associa-
tions. It was concluded in a separate ICAP discussion,
prepared by Minoru Satoh (Japan) and Jan Damoiseaux
(The Netherlands), that the clinical associations with ANA
patterns are poorly defined. At best, the patterns hint at the
antigens recognized and merely the cognate autoantibodies
are associated with certain diseases or manifestations of
diseases. There is no consensus yet regarding the use of
general remarks, like ‘‘ANA must be interpreted according
to the clinical picture’’ or ‘‘10 % of normal persons may
have a positive result’’ to enable better interpretation of the
test results. Further information on interpretation of the test
results obtained, however, is considered to be important.
The clearly desired goal is to inevitably develop consensus
on the content of this information.
Pros and cons for considering cytoplasmic
and mitotic patterns as ANA positive
First of all, it is important to recognize that the ICAP
discussion on how to report cytoplasmic and mitotic pat-
terns was not just a semantic discussion. As already men-
tioned, it is widely accepted that the IIF test on HEp-2 cells
enables the detection of both nuclear and non-nuclear
reactivity. Changing the name of the test to something
other than ANA might, for instance, impact on reim-
bursement policies in several jurisdictions and, therefore,
was considered not feasible at this point of time. Interest-
ingly, both the ACR and EASI/IUIS recommendations
allow the use of alternative techniques for ANA detection
[6, 8]. When applying these alternative immunoassays,
however, there appears to be no discussion on the fact that
these tests also may reveal a positive result based on the
reactivity towards (clinically relevant) non-nuclear
autoantigens, for instance Jo-1 or ribosomal P protein. To
be consistent with these alternative techniques, this may be
used as an argument to also consider cytoplasmic and
mitotic patterns as ANA positive. The most important
argument for reporting cytoplasmic patterns as ANA pos-
itive is the overall acceptance by the ICAP participants as
well as the literature that cytoplasmic patterns are clinically
relevant [5, 8, 11, 26]. If such a pattern is reported as
negative, the additional information in the report on pattern
and titer may go unnoticed because clinicians tend to pay
less attention to negative results. In Brazil, cytoplasmic
patterns have been reported as ANA positive for more than
a decade [9]. This has not raised any complaints from
either the laboratory or the clinical perspective. An
important adjustment that has been implemented in the
report of ANA results is the use of a subtitle of the ANA
test indicating that the results include more than just the
nuclear ANA patterns.
On the other hand, there were also strong arguments
against reporting cytoplasmic and/or mitotic patterns as
ANA positive. First, from the scientific point of view ANA
are defined as autoantibodies directed against nuclear
antigens. Second, ANA are included in diagnostic and/or
classification criteria for systemic lupus erythematosus
(SLE), Sjo¨gren’s syndrome, mixed connective tissue dis-
ease (MCTD), systemic sclerosis (SSc), and autoimmune
hepatitis (AIH) [27–35]. In case of SLE, both in the ACR
as well as in the more recent SLICC criteria, a positive
ANA test is an important hallmark of the disease [27, 28].
While in the 1982 ACR criteria it is explicitly stated that
ANA are to be determined by IIF, no details are provided
either in the revised ACR or the SLICC criteria about the
interpretation of cytoplasmic and mitotic patterns. Simi-
larly, in the criteria for the Sjo¨gren’s syndrome and MCTD,
critical results are defined on the ANA titer, indicating that
Autoimmun Highlights (2016) 7:1 Page 5 of 8 1
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IIF is the method of choice [29, 30]. Although it is antic-
ipated that the ANA mentioned in the criteria only con-
cerns true nuclear reactivity, none of the AARD criteria,
except for the SSc criteria that entail the centromere pat-
tern, has defined which IIF patterns are to be considered
positive. Obviously, by defining cytoplasmic and mitotic
patterns as ANA positive, test characteristics will change
and influence the validity of the criteria. It should be noted,
though, that the AARD criteria mentioned are all classifi-
cation criteria, which are distinct from diagnostic criteria
[36]. The criteria for AIH, however, are diagnostic criteria
[33–35]. These criteria are linked to a consensus on the
detection of autoantibodies in the autoimmune liver dis-
eases [37]. Although it is stated that for AIH an ANA test is
to be performed by IIF, it is speculated that in the future
more refined techniques using other immuno-assay formats
may enable identification of reactants and assessment of
their use for diagnosis of AIH [37]. It is evident from these
criteria, however, that only nuclear patterns are to be
interpreted as ANA positive. This is best illustrated by the
extended AIH criteria [33, 35] in which a diagnosis of AIH
is based on a scoring system. Parameters positively asso-
ciated with AIH reveal positive scores, while parameters
that direct towards other diagnoses reveal negative scores.
As such, a positive ANA may give, depending on the titer,
up to 3 points. On the other hand, the presence of anti-
mitochondrial antibodies gives a negative score of 4 points.
Obviously, this scoring system goes wrong if the cyto-
plasmic reactivity of anti-mitochondrial antibodies is
reported as ANA positive. A third argument against
reporting cytoplasmic patterns as ANA positive concerns
external quality control (EQC) programs. Indeed, some
EQC providers, like UK-NEQAS, require that a cytoplas-
mic pattern is reported as ANA negative in order to have a
full score in the EQC assessment. Obviously, if worldwide
consensus on ANA reporting can be achieved, this will
inevitably result in adjustment of the EQC scoring.
When considering these arguments, however, one
should keep in mind that a long history of technical and
scientific evolution regularly reshapes and optimizes reg-
ulations and classifications. Therefore, concerns with
reimbursement, classification criteria and EQC programs
might be considered as relative arguments, since recom-
mendations from an international board of specialists, such
as the ICAP, should be able to foster sound and relevant
update regarding the interests of all involved stakeholders.
Altogether, the discussion on cytoplasmic and mitotic
patterns has not yet reached consensus. Members of the
ICAP acknowledged that further discussion is needed for
reflection and maturation of this issue. It is anticipated that
summarizing the current status of the discussion will be of
help to come to a widely accepted consensus.
Conclusions
The clinical value of ANA testing for AARD and
autoimmune liver diseases is beyond doubt, but harmo-
nization of reporting ANA test results still needs a few
hurdles to take. The current report on the ICAP discussion
on reporting of ANA test results, and in particular the issue
of cytoplasmic and mitotic patterns being ANA positive or
negative, illustrates the intertwining of diagnostic/classifi-
cation criteria for distinct diseases associated with ANA,
methodologic consensus statements, semantic issues, as
well as political issues like reimbursement policies and
hedging for legal claims. What is needed is a paradigm
shift to get out of a vicious circle. The question is, though,
where to start? Obviously, the name of the test appears not
to be the biggest hurdle. For the time being, there is
agreement that the community can live with a misnomer,
eventually extended by a subtitle that gives credit to the
fact that also non-nuclear autoantibodies can be detected.
For alignment of methodological consensus statements,
like ICAP and diagnostic/classification criteria, there is a
need for close collaboration with the clinical parties that
are responsible for the respective criteria. This will create
mutual understanding of, and eventually a solution to, the
current dichotomy with respect to the interpretation of
cytoplasmic and mitotic patterns. If a consensus between
all stakeholders is achieved and consistently applied in the
relevant documents, there will be a strong motive to also
solve the jurisdictional issues and eventually the nomen-
clature. Full integration of this paradigm shift in the
(medical) community will require a transition period in
order to facilitate the requested adaptations.
With respect to the interpretation of the test results
obtained and the possible advice provided to the clinician,
there was consensus that information on the antigens pos-
sibly recognized as based on the ANA pattern was more
relevant than information on the possible disease associa-
tion. In the end, a laboratory test is only useful if requested
in the appropriate clinical context. It was suggested that for
standardization purposes it would be helpful to prepare
examples of these advices for each distinct ANA pattern,
preferentially in relation to the clinical information pro-
vided alongside the ANA request. These advices should be
made available on the ICAP website (http://www.anapat
terns.org). If pattern and antigen-specificity are concordant,
this will also increase the clinical value of the combined
laboratory result.
Altogether, the activity of the ICAP initiative has been
very successful in bringing up and disseminating the
importance of the correct identification and denomination
of the various IIF patterns observable in the ANA-HEp-2
test. The discussion on reporting of ANA results upheld
1 Page 6 of 8 Autoimmun Highlights (2016) 7:1
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during the second ICAP has pinpointed additional issues
that need to be addressed in forthcoming ICAP workshops.
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